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© A pressure tube-piston device. 
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© According to an illustrative example of the 
present invention, a gas spring comprises a pressure 
tube, a piston rod and a piston connected with the 
piston rod within the pressure tube. The piston di- 
vides the pressure tube into two working spaces, the 
two working spaces are connected by a control flow 
passage. A control valve body is allocated to the 
control valve passage and is controlled through a 
bore of the piston rod. The control valve body con- 
tains an excess pressure flow passage. An excess 
pressure valve member is provided within the ex- 
cess pressure flow passage and biased toward an 
excess pressure valve seat of said control valve 
body. 



Fig. 1 
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A PRESSURE TUBE-PISTON DEVICE 



BACKGROUND OF THE INVENTION 



In pressure tube-piston devices, such as gas 
springs, the axial position of the piston and of a 5 
piston rod connected thereto can be continuously 
varied by opening a control valve passage and 
closing it again after the desired position has been 
obtained. Such pressure tube piston devices may 
be provided for positioning a secondary object with w 
respect to a primary object. . It is frequently desir- 
able that in case of excess forces applied to the 

secondary obj ect, t he pressure tube-piston device 

is length variable due to an overload security func- 
tion. 

By such an overload security function damag- 
ing of the system comprising the first and the 
secondary object and the pressure tube-piston de- 
vice can be avoided. 
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STATEMENT OF THE PRIOR ART 



A pressure tube-piston device providing such 25 
an overload security function is known from Ger- 
man Patent Publication 36 29 250 and from the 
corresponding U.S. Patent 4,784,375. 

In the pressure tube-piston device known from 
these publications, a flow passage extends through 30 
the piston. A valve body unit is allocated to said 
flow passage. This valve body unit cooperates with 
a valve body engagement ring. The valve body unit 
is controlled through a bore of the piston rod. The 
valve body engagement ring is biased towards an 35 
engagement position with respect to the piston in 
which the valve body engagement ring is in sealing 
engagement with the valve body unit, when the 
valve body unit is In a closing position. The valve 
body engagement ring is movable out of its en- 40 
gagement position by a predetermined pressure 
difference between two working spaces on both 
sides of the piston. This movability of the valve 
body engagement ring warrants the overload secu- 
rity function of the device. While the known device 45 
has been found valuable in practice, there are still 
some problems involved: the location of the valve 
body engagement ring requires a considerable 
space which is not always available, particularly in 
small and compact devices. Moreover, the con- 50 
struction of the known device is rather complicated 
and expensive. 



OBJECT OF THE INVENTION 



It is a primary object of the present invention to 
provide a pressure tube-piston device with overload 
security function, in which the space requirements 
of excess pressure valve means are reduced. A 
further object is to provide a pressure tube-piston 
device in which the excess pressure valve means 
can be provided with reduced costs. 



SUMMARY OF THE INVENTION 



A pressure tube-piston device comprises a 
pressure tube having an axis and two ends and 
defining a cavity therein. A piston rod unit axially 
extends through at least one of the two ends and is 
axially movable with respect to the pressure tube. 
A piston unit is connected with the piston rod unit 
within the cavity. The piston unit separates two 
working spaces within the cavity from each other. 
The working spaces contain a fluid, namely a liquid 
or a pressurized gas. The piston rod unit and the 
piston unit form a piston-piston rod assembly. A 
flow passage extends within the piston-piston rod 
assembly between the two working spaces. A valve 
installation is allocated to this flow passage for 
selectively opening and closing the flow passage. 
The valve installation comprises a valve body unit 
movable with respect to the piston-piston rod as- 
sembly and valve body engagement means, en- 
gageable by the valve body unit. The valve body 
unit is movable with respect to the piston-piston 
rod assembly between a sealing engagement posi- 
tion in which said flow passage is closed and an 
opening position in which the flow passage is open. 
The positioning of said valve body unit is controlled 
through an axial bore of the piston rod unit, e. g. by 
a control rod. Excess pressure flow means are 
provided between the two working spaces. These 
excess pressure flow means comprise excess 
pressure valve means providing a connection be- 
tween the two working spaces through the excess 
pressure flow means in response to a predeter- 
mined pressure difference between the two working 
spaces. The excess pressure flow means extend 
through the valve body unit across the valve body ' 
engagement means. 

The valve body unit may be coaxial with the 
pressure tube and axially movable with respect to 
the piston-piston rod assembly along the axis of 
said pressure tube. The valve body engagement 
means may comprise a sealing ring stationary with 
respect to the piston-piston rod assembly and 
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sealingly engageable with a radially outer sealing 
surface of the valve body unit The radially outer 
sealing surface may be a substantially conical seal- 
ing surface. 

The valve body may extend from one of the 5 
working spaces towards a flow chamber within the 
piston-piston rod assembly. This flow chamber 
may be connected with the other working space. 
The valve body engagement means may be lo- 
cated within the piston-piston rod device between io 
said one working space and the flow chamber. 

According to a preferred embodiment of the 
invention, an excess pressure flow chamber is pro- 
vided within the valve body unit. This excess pres- 
sure flow chamber may contain at least one excess 75 
pressure valve member cooperating with a respec- 

^rvenexcess^presswe^a^^^^ 

pressure flow chamber. The excess pressure valve 
member is biased towards the respective excess 
pressure valve seat by excess pressure valve bias- 20 
ing means. The biasing force of the excess pres- 
sure valve means may be selected at will. This 
biasing force defines the pressure difference at 
which the excess pressure valve means open. 

The excess pressure flow chamber may be at 25 
least partially located within a basic valve body of 
the valve body unit and may be at least partially 
closed by a cap member positionable with respect 
to the basic valve body. The biasing force of the 
excess pressure valve biasing means may be ad- 30 
justed by positioning the cap member with respect 
to the basic valve body. 

The cap member may be screwable with re- 
spect to the basic valve body so that by such 
screwing the biasing force can easily be adjusted. 35 

Elastic sealing means may be provided be- 
tween the basic valve body and the cap member. 

The excess pressure valve member may be a 
ball-shaped valve member, and the respective ex- 
cess pressure valve seat may be provided by an 40 
exit bore of the excess pressure flow chamber. 

The excess pressure valve biasing means may 
comprise a helical compression spring. 

The excess pressure valve member may be 
made of a softer material than the respective ex- 45 
cess pressure valve seat or vice versa. So, a 
perfect sealing is obtained during a long period of 
operation. In many cases it will be sufficient that 
the overload security function occurs only, when 
overload is applied in one axial direction. It is, 50 
however, easily possible according to the principle 
of the present invention to provide an overload 
security function in response to overload in two 
opposite directions. E. g., the excess pressure flow 
chamber may contain two excess pressure valve 55 
members and two respective excess pressure 
valve seats. One of these excess pressure valve 
members is liftable from the respective excess 



pressure valve seat in response to a pressure 
difference between the working spaces having a 
first direction. The other of these excess pressure 
valve members is liftable from the respective ex- 
cess pressure valve seat in response to a pressure 
difference between the two working chambers hav- 
ing an opposite direction. 

At least one excess pressure valve seat may 
be provided by the above-mentioned cap member. 

In case of two excess pressure valve members, 
both of them may be loaded by excess pressure 
valve biasing means. 

The various features of novelty which char- 
acterize the invention are pointed out with particu- 
larity in the claims annexed to and forming a part 
of the disclosure. For a better understanding of the 
invention, Tts~operaTng ^dv^ntages~arTdT specific ob- 
jects attained by its use, reference should be had 
to the accompanying drawings and descriptive 
matter in which there are illustrated and described 
preferred embodiments of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will be explained in greater detail 
hereafter with reference to embodiments shown in 
the accompanying drawings in which 

Fig. 1 shows a longitudinal section through a 
pressure tube-piston device of the present in- 
vention; 

Fig. 2 shows a detail of Fig. 1 , namely a valve 
body unit according to a first embodiment of the 
invention and 

Fig. 3 shows an alternative embodiment of the 
valve body unit. 



DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 



The pressure tube-piston device 10 as shown 
in Fig. 1 consists essentially of a pressure tube 1 1 
in which a piston 12 fixed on a piston rod 17 is 
adapted for inward and outward movement. The 
piston 12 subdivides the cavity within the pressure 
tube 11 into a first working space 13 and a second 
working space 14. Disposed in the first working 
space 13 is a floating separating piston 15 which 
separates off a spring chamber 16 filled with a 
compressible medium, e. g. a pressurized gas. The 
working spaces 13 and 14 are filled with a liquid, e. 
g. a hydraulic oil. 

The separating piston 15 is sealed by a sepa- 
rating piston seal 15a in respect of the interior wall 
of the pressure tube 1 1 . At the opposite end from 
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the piston rod 17, the pressure tube 11 is provided 
with a fixing lug 11a by which it can be secured to 
a first object. The piston 12 is provided with a 
piston seal 12a in respect of the interior wall of the 
pressure tube 11. The piston rod 17 may be pro- s 
vided adjacent its lower end with a second lug (not 
shown) for being connected to a further object. 

Provided in the piston 12 is a valve device 20 
within a flow passage 30a, 30b and 30c extending 
between the working spaces 13 and 14. The flow w 
passage 30a comprises a flow chamber 30b. This 
flow chamber 30b opens into the working spaces 
13 through an axial opening 30a and into working 
space 14 through at least one radial opening 30c. 
The valve device 20 comprises a valve body unit 75 

31 and valve body engagement means 32, namely 

-an ^lastenr^He^ealtng-rfngr^Fhis-elastomeric-seal- — 
ing ring 32 is engageable with a conical face 34 of 
the valve body unit 31. The valve body unit 31 is 
biased towards engagement with the sealing ring 20 

32 by the pressurized liquid contained within the 
working space 13. Opening of the valve device is 
achieved by upward movement of a control rod 18 
guided within a bore 18b of the piston rod 17. The 
valve body unit 31 is sealed against atmosphere by 25 
a sealing ring 35 engageable with a shaft 19 of the 
valve body unit 31. By opening the valve device 

20, the piston 12 can be displaced, and thus the 
length of the pressure tube-piston device 10 can 
be varied. By closing the valve device 20, the 30 
pressure tube-piston device 10 can be locked into 
any desired position. For actuation of the valve 
device 20, the control rod 18 is provided which is 
disposed to extend longitudinally in the hollow 
bored piston rod 17. At its end which extends out 35 
of the piston rod 17, the control rod 18 is provided 
with a head 18a against which a (not shown) re- 
lease device can act to actuate the valve device 
20. 

The valve device 20 is provided with an excess 40 
pressure valve device according to the invention. 
For this purpose, a basic valve body 22 is provided 
with an excess pressure flow chamber 23 in which 
there is disposed an excess pressure valve ball 26 
loaded by an excess pressure valve spring 27. The 45 
excess pressure flow chamber 23 is connected 
through an axial bore 24 and a radial bore 24a with 
the working space 14. Moreover, the excess pres- 
sure flow chamber 23 opens through an exit bore 
28 into the working space 13. The exit 28 defines a 50 
valve seat 36 for the excess pressure valve ball 26. 
The excess pressure valve spring 27 urges the bail 
against the valve seat 36. The exit 28 and the valve 
seat 36 are provided by a cap member 25 screwed 
onto the basic valve body 22 by thread means 37. 55 
A sealing ring 29 is provided between the cap 
member 25 and the basic valve body 22. The 
prestress of the helical coil spring 27 can be ad- 



justed by screwing the cap member 25 with re- 
spect to the basic valve body 22. 

The valve ball 26 is made from a material other 
than that used for the valve seat 36. Either the 
valve seat 36 is softer than the valve ball 26 or 
conversely the valve ball is softer than the valve 
seat 36. 

In case of the embodiment shown in Fig. 3, the 
valve seat 36a is provided at the end of the axial 
bore 24 and cooperates with excess pressure valve 
ball 26a. 

In the embodiment of Fig. 2, the excess pres- 
sure valve means 36,26 are opened, when the 
predetermined pressure difference between a high- 
er pressure in the working space 13 and a lower 
pressure in the working space 14 exists due to a 
compressive toad -cm^the device 1 Orlrrthe embodi- 
ment of Fig. 3, the excess pressure valve 36a,26a 
opens, if a predetermined pressure difference oc- 
curs between a higher pressure within the working 
space 14 and a lower pressure within the working 
space 13 as a result of tensional forces acting in 
the sense of withdrawal of the piston rod 17 with 
respect to the pressure tube 1 1 . 

It is readily understandable that the embodi- 
ments of Fig. 2 and Fig. 3 can be combined so that 
the device has an excess pressure security func- 
tion for both loading directions. 

While a specific embodiment of the invention 
has been shown and described in detail to illustrate 
the application of the inventive principles, it will be 
understood that the invention may be embodied 
otherwise without departing from such principles. 

The reference numerals- in the claims are only 
used for facilitating the understanding and are by 
no means restrictive. 



Claims 

1. A pressure tube-piston device (10) comprising a 
pressure tube (11) having an axis and two ends 
and defining a cavity (13,14,16) therein, a piston 
rod unit (17) axially extending through at least one 
of said two ends and being axially movable with 
respect to said pressure tube (11), a piston unit 
(12) connected with said piston rod unit (17) within 
said cavity (13,14,16), said piston unit (12) separat- 
ing two working spaces (13,14) within said cavity 
(13,14,16) from each other, said working spaces 
(13,14) containing a fluid, said piston rod unit (17) 
and said piston unit (12) being combined as a 
piston-piston rod assembly (12,17), a flow passage 
(30a.30b.30c) extending within said piston-piston 
rod assembly (12,17) between said two working 
spaces (13»14), a valve installation (20) being al- 
located to said flow passage (30a,30b,30c) for se- 
lectively opening and closing said flow passage 
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(308,3013,300). said valve installation (20) compris- 
ing a valve body unit (31) movable with respect to 
said piston-piston rod assembly (12.17) and valve 
body engagement means (32), said valve body unit 

(31) being movable with respect to said piston- 5 
piston rod assembly (12,17) between a sealing 
engagement position in which said flow passage 
(30a,30b,30c) is closed and an opening position in 
which said flow passage (30a.30b.30c) is open, the 
positioning of said valve body unit (31) being con- io 
trollable through an axial bore (18a) of said piston 

rod unit (17). excess pressure flow means 
(28.23,24.24a) being provided between said two 
working spaces (13,14), these excess pressure flow 
means (28,23.24,24a) comprising excess pressure 15 
valve means (26,36) providing a connection be- 
tween^aici workings spaces - (T371 4) "th rough ~saicl 
excess pressure flow means (28,23,24,24a) in re- 
sponse to a predetermined pressure difference be- 
tween said working spaces (13,14), characterized in 20 
that said excess pressure flow means 
(28.23,24,24a) extend through said valve body unit 
(31 across said valve body engagement means 

(32) . 

2. A pressure tube-piston device as set forth in 25 
claim 1, 

said valve body unit (31) being coaxial with said 
pressure tube (11) and being axially movable with 
respect to said piston-piston rod assembly (12,17) 
along the axis of said pressure tube (11), said valve 30 
body engagement means (32) comprising a sealing 
ring (32) stationary with respect to said piston- 
piston rod assembly (12,17) and sealingly en- 
gageable with a radially outer sealing surface (34) 
of said valve body unit (31). 35 

3. A pressure tube-piston device as set forth in 
claim 2, 

said radially outer sealing surface (34) being a 
substantially conical sealing surface. 

4. A pressure tube-piston device as set forth in one 40 
of claims 1 to 3, ^ 

said valve body unit (31) extending from one (13) 
of said working spaces (13,14) towards a flow 
chamber (30b) within said piston-piston rod assem- 
bly (12,17), said flow chamber (30b) being con- 45 
nected with the other working space (14), said 
valve body engagement means (32) being located 
within said piston-piston rod assembly (12,17) be- 
tween said one working space (13) and said flow 
chamber (30b). 50 

5. A pressure tube- piston device as set forth in one 
of claims 1 to 4, 

an excess pressure flow chamber (23) being pro- 
vided within said valve body unit (31), said excess 
pressure flow chamber (23) containing at least one 55 
excess pressure valve member (26) cooperating 
with a respective excess pressure valve seat (36) 
within said excess pressure flow chamber (23). said 
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excess pressure valve member (26) being biased 
towards the respective excess pressure valve seat 
(36) by excess pressure valve biasing means (27). 

6. A pressure tube-piston device as set forth in 
claim 5, 

said excess pressure flow chamber (23) being at 
least partially located within a basic valve body (22) 
of said valve body unit (31) and being at least 
partially closed by a cap member (25) positionable 
with respect to said basic valve body (22). 

7. A pressure tube-piston device as set forth in 
claim 6, 

said excess pressure valve biasing means (27) 
being subject to variable prestress in response to 
positioning said cap member (25) with respect to 
said basic valve body (22). 

8~A~ pres¥u7e — tube- piston device~as "set "forth ln~ 
claim 7, 

said cap member (25) being screwable with re- 
spect to said basic valve body (22). 

9. A pressure tube-piston device as set forth in one 
of claims 6 to 8, 

elastic sealing means (29) being provided between 
said basic valve body (22) and said cap member 
(25). 

10. A pressure tube-piston device as set forth in 
one of claims 5 to 9, 

said excess pressure valve member (26) being a 
ball-shaped valve member (26). the respective ex- 
cess pressure valve seat (36) being provided by an 
exit bore (18) of said excess pressure flow cham- 
ber (23). 

11. A pressure tube-piston device as set forth in 
one of claims 5 to 10, 

said excess pressure valve biasing means (27) 
comprising a helical compression spring (27). 

12. A pressure tube-piston device as set forth in 
one of claims 5 to 11, 

said excess pressure valve member (26) being 
made of a softer material than the respective ex- 
cess pressure valve seat (36) or vice versa. 

13. A pressure tube-piston device as set forth in 
one of claims 6 to 12. at least 

one excess pressure valve seat (36) being provided 
by said cap member (25). 
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© A pressure tube-piston device. 
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© According to an illustrative example of the 
present invention, a gas spring comprises a pressure 
tube (11), a piston rod (17) and a piston (12) con- 
nected with the piston rod within the pressure tube. 
The piston divides the pressure tube into two work- 
ing spaces, the two working spaces (13,14) are con- 
nected by a control flow passage. A control valve 
body (20) is allocated to the control valve passage 
(30a,30b,30c) and is controlled through a bore of the 
piston rod. The control valve body (25) contains an 
excess pressure flow passage. An excess pressure 
valve member (26) is provided within the excess 
pressure flow passage (28) and biased toward an 
excess pressure valve seat (36) of said control valve 
body. 
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